Introduction
An adolescent pregnancy is one that occurs in women <20 years of age. It is one of the major global public health issues. About 15 million adolescents give birth each year, roughly 11% of all births worldwide. 1 According to Thailand Public Health Statistics, the Thai adolescent birth rate in 2012 was 53.8 per 1000 women aged 15-19 years, the highest rate in Southeast Asia and the second highest in the world.
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Kaewkiattikun (e.g., poor maternal weight gain, anemia, gestational hypertension, preterm delivery, low-birth-weight babies and repeated pregnancy). [4] [5] [6] [7] Furthermore, adolescent-repeated pregnancy leads to adverse health, economic and developmental outcomes, particularly when the second pregnancy occurs within 2 years. 8, 9 The best strategy to lower prevalence of adolescent pregnancy and delay repeated pregnancy is promoting highly effective long-acting contraceptive methods along with special counseling programs. Of all contraceptive methods, long-acting reversible contraception (LARC) is the ideal first-line contraceptive of choice for adolescents. These methods are highly effective, safe, reversible and achieve better compliance than other methods. 10 However, LARC use among adolescents is highly variable, dependent on access to healthcare and counseling. Moreover, timing of contraceptive counseling is an important factor in decision about contraception. Many earlier studies have reported the positive effects of contraceptive education or counseling on adolescent contraceptive use. 11 Contraceptive counseling is an important part of family planning services. It is the cornerstone for providing accurate knowledge of contraceptive types and dispelling misconceptions about risks and side effects. Furthermore, it also offers proper advice for contraceptive choices to meet family planning needs and optimizing pregnancy spacing. A cluster randomized trial in 40 reproductive health clinics across the USA in 2011-2013 found the proportion of women using LARCs in the intervention group (LARCs counseling) was greater than the control group (standard contraceptive care) (2.3% vs 2.0%, coefficient for difference 0.004, 95% CI 0.003-0.004) and the pregnancy rate was lower in the intervention group than the control group (7.9 vs 15.4 per 100 person-years, hazard ratio 0.54, 95% CI 0.34-0.85) 12 Contraceptive counseling may occur at any time of pregnancy, or even before it, from premarital, preconception, prenatal, immediately after birth, 4-6 weeks postpartum or any occasion. Nevertheless, most earlier reports often studied either the prenatal period, the postpartum period, or both. The American College of Obstetricians and Gynecologists and the American Academy of Pediatrics recommend that discussion of contraceptive options and prompt initiation of a method postpartum should be a routine part of primary prenatal and postpartum care in all family planning clinics. 13 The main reasons for counseling during these periods are increasing optimal contraceptive methods and extending the interval before subsequent pregnancies.
Effects of timing of counseling on contraceptive use are various and inconclusive. Many former studies reported the effects of contraceptive counseling at various point of postpartum and subsequent contraceptive use among women. A survey from New York City found that women counseled during the prenatal or postpartum, or both periods showed significantly increased odds of postpartum use of a more effective contraceptive method when compared with no counseling (32% vs 49% and 56%, respectively; P for trend <0.0001).
14
Another population-based follow-up surveys conducted by the Italian National Institute of Health study revealed that contraceptive counseling to provide information, knowledge and awareness of contraception during pregnancy, childbirth and postpartum was strongly associated with effective postpartum contraceptive use. 15 Therefore, there is no current standard of appropriate timing for contraceptive counseling.
Although studies have reported the effects of contraceptive counseling on postpartum contraceptive use among women, there are few prospective reports in medical literature that assess the impact of contraceptive counseling among adolescent women. Only 1 from 6 studies in adolescent women found a statistically significant positive impact of counseling on decreasing adolescent pregnancy. 11, 16 Nevertheless, there has not yet been a prospective study of contraceptive counseling during the immediate postpartum period among adolescents. This study will examine the associations between immediate postpartum contraceptive counseling with LARC use.
Materials and methods
A prospective, randomized, and single-blind trial was conducted among postpartum adolescent women at the Department of Obstetrics and Gynecology, Faculty of Medicine Vajira Hospital, Navamindradhiraj University, Bangkok, Thailand, from 1 July 2016 to 31 March 2017. Approval for the study was obtained from the Research Ethics Board at Faculty of Medicine Vajira Hospital and all the study subjects gave written informed consent during postpartum period. The trial was registered with www.clinicaltrials.in.th, registration number is TCTR20160920001.
The studied population consisted of all postpartum adolescent mothers (age 10-19 years) who were hospitalized and gave birth before reaching 20 years old at Department of Obstetrics and Gynecology, Faculty of Medicine Vajira Hospital, Navamindradhiraj University. Inclusion criteria were Thai nationality adolescent mothers who could communicate in Thai, and sexually active (including both married 
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Immediate postpartum contraceptive counseling and single marital status). Exclusion criteria were known learning difficulties or mental health problems, no need for contraception (divorce, hysterectomy or tubal sterilization), any conditions or allergies that contraindicated any contraceptive method, and refusal to participate in the study.
Sample size was calculated based on previous studies. There was significantly more contraceptive use at 6 months in mother who received health education at birth than in mothers who had not received health education at birth (odds ratio [OR] 1.62, 95% CI 1.06-2.5). 17 The powers of 80% and a level of confidence of 95% were applied to determine the difference between groups. The ratio between each group was 1:1. The total number of participants was 222 (111 in each group). The randomization sequence was prepared by an independent data-coordinator with simple random sampling technic using a computer program. Participants were randomized and allocated into 2 groups. Based on a random allocation scheme derived from a computer-generated list of numbers, sealed and consecutively numbered opaque envelopes were prepared by a research assistant not involved in the study. All women were randomly allocated to 1 of the 2 study groups by opening the envelope during postpartum period.
All participants, who fulfilled the inclusion criteria, and their parents or legal guardians were informed of the trial processes on the postpartum ward by a research assistant. Since the participants were under the legal age of consent for this type of research, their parents or legal guardians provided informed consent on their behalf. Enrolled subjects completed a baseline questionnaire that included demographic information (age, weight, height, body mass index marital status, education, occupation, income), pregnancy intention, knowledge about contraception (assessed by asking what they knew about the different methods of contraception available, no formal tool used to assess the depth of participants' knowledge), parity, number of antenatal care (ANC) visit, and mode of delivery. Participants were then randomly assigned in a 1:1 ratio to either the intervention group (immediate postpartum contraceptive counseling), or the control group (no immediate postpartum contraceptive counseling). No blinding of participants or counselors was feasible due to the nature of the intervention. Researcher did not know the participant's allocation group and did not discuss the study with patients.
Eligible and consenting women in both groups received structured information and counseling by a specially trained family planning nurse. The intervention group was counseled during the immediate postpartum period (2-3 days postpartum, before hospital discharge) and at 4-6 weeks postpartum. The control group was counseled only at 4-6 weeks postpartum.
The counseling technique used in the present study was modeled after the GATHER technique for counseling, as used in the CHOICE project. GATHER is a client-centered and personalized counseling process. This technique includes 6 components: Greet each client in a friendly, polite, warm and respectful way to create a good relationship between counselor and client; Ask the client about her family planning needs; Tell the client about all the birth control methods available to her; Help the client make the decision that is best for her; Explain how to use the approved birth control method; Return visits or follow-up to discuss client's concerns. Contraceptive information and counseling consist of postpartum contraceptive methods, effectiveness, advantages, disadvantages, risks, adverse effects and proper contraceptive method, especially LARC. [18] [19] After counseling, all participants could freely choose any contraceptive method as desired. No financial incentive was given to affect contraceptive choice or accept LARC use. In addition, no participants needed to pay any expense because the Thai National Health Security Office and the Faculty of Medicine Vajira Hospital supported all expenses for all contraceptive methods to promote contraception in adolescents. All contraceptive methods were available at the family planning unit. If adolescent mothers decided to use LARC methods, the family planning doctors would insert LARC (intrauterine devices or implants) at that time.
The primary outcome of this study was the proportion of participants choosing LARC comparing those who received immediate postpartum contraceptive counseling with those who received conventional postpartum contraceptive counseling. The secondary outcome was predicting factors of postpartum LARC use. The participant's allocation group was unblinded before data analysis.
The data were analyzed by statistician using SPSS version 22 (IBM, Armonk, NY, USA). Chi-square test and Fisher's exact test were used for categorical data and Student's t-test was used for continuous data. Univariate and multivariate analyses were further entered into logistic regression analysis to determine independent predictors of LARC use and presented as OR and 95% CI. p-value of <0.05 was considered statistically significant. The need to register the trial was not recognized until the study was completed, and thus the trial was registered with www.clinicaltrials.in.th. Registration number is TCTR20160920001. 
Results
This study was conducted between 1 July 2016 and 31 March 2017. Figure 1 shows the trial flow of the study. Two hundred and fifty eligible postpartum adolescent women were recruited, 10 were excluded due to divorce. A total of 240 women were randomly assigned to either the immediate contraceptive counseling group (study group), or to the no immediate contraceptive counseling group (control group). At 4-6 weeks postpartum, 2 in the study group and 5 in the control group lost to follow-up. A total 233 adolescent mothers were finally eligible for analysis in this study, 118 in study group and 115 in control group. Table 1 shows baseline characteristics of adolescent mothers. Of all 233 participants, the majority were 17-19 years old (67.0%), married (68.7%), had a secondary/high school education (82.2%), had either no occupation or were currently studying (71.7%), had low income (65.7%), were primipara (83.7%), and had gestational age at first ANC >12 weeks (56.7%), number of ANC >4 (71.7) and delivered vaginally (88.0%). A comparison of adolescent mothers in the immediate postpartum counseling group (n-118) with the conventional postpartum counseling group (n-115) revealed no statistical difference in baseline characteristics between groups.
With regard to contraceptive behavior and family planning, most adolescent mothers had an unintended pregnancy (63.9%), despite most having contraceptive knowledge (76.8%). Previous contraceptive use before pregnancy was mainly of less effective methods (non LARC 97.0%). In the postpartum period, most of them intended to prolong the interval between next pregnancy for ≥3 years (96.1%), but postpartum contraceptive intention was still for less effective methods (non LARC 76.8%). However, postpartum contraceptive use was mainly LARC (58.4%) due to effect of immediate postpartum counseling.
A total of 87 of 118 adolescent women (73.7%) in the immediate postpartum counseling group and 49 of 115 (42.6%) in the conventional (not immediate) postpartum counseling group used LARC for postpartum contraception. There was a statistically significant greater use of LARC in 
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Immediate postpartum contraceptive counseling the immediate postpartum contraceptive counseling group than in the conventional postpartum counseling group (OR 3.780, 95% CI 2.18-6.57, p<0.001). However, other contraceptive behaviors, including pregnancy intention, knowledge about contraception, previous contraceptive use before conception, postpartum birth spacing intention, and postpartum contraceptive intention, were not significantly different between the 2 groups (p>0.05) ( Table 2 ).
To analyze factors predicting LARC use, univariate regression analysis found that education, pregnancy intention, parity and immediate counseling were significant factors (p<1.0). After adjusting OR estimated by multiple logistic regression adjusting for education, pregnancy intention, parity and immediate counseling were analyzed. This study revealed that immediate counseling was the only significant predictive factors for LARC use in postpartum adolescents (Table 3) . Adolescent mothers who received immediate postpartum counseling used LARC 3.67 times more than those who had received conventional postpartum counseling.
Discussion
In this randomized controlled trial, the author found that immediate postpartum contraceptive counseling in adolescent mothers was significantly correlated with increased use of LARC when compared with conventional postpartum contraceptive counseling (OR 3.780, 95% CI 2.18-6.57, p<0.001).
Comparison with previous studies of immediate postpartum contraceptive counseling shows, this finding is consistent with the result of study in Nepal, in which women were randomly assigned to 4 groups to receive health education: immediately after birth and 3 months later, at birth only, at 3 months, and none. They found that women who received counseling immediately postpartum and a session 3 months later were more likely to use contraception at 6 months than those who attended only the later session (OR 1.62; 95% CI 1.06-2.50). 17 Moreover, this study is also consistent with the result of a community-based cross-sectional study in South Ethiopia. They found that mothers who were counseled on LARC methods during the immediate postpartum period Nevertheless, the present study was a randomized controlled trial in postpartum adolescent mothers, which differed from both previous studies. In the study in Nepal, they studied all age groups of pregnant women (adults and adolescents), which was different from this study in terms of participants studied. The study in South Ethiopia was a community-based cross-sectional study in postpartum (41-365 day) women, which was different from this study in design and participants studied. However, a randomized controlled trial of postpartum adolescent mothers has not been performed previously.
Eligible participants in this study mostly had knowledge of contraception (76.8%), but contraceptive use before current pregnancy consisted mostly of less effective methods (condom and pills, 73.9%) or no contraception (17.1%), causing unintended pregnancy (63.9%) ( Table 2 ). This finding is consistent with an institutional-based cross-sectional descriptive study in Nigeria. They found that knowledge of contraception was 87.7% among unmarried undergraduate 
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Immediate postpartum contraceptive counseling students while prevalence of contraceptive use among sexually active students was only 15.63%. 21 These findings led to a reconsideration of sex education curriculum for adolescents, especially contraceptive knowledge, and contraceptive campaign in adolescents.
In postpartum period, most adolescent mothers planned to postpone the next pregnancy by >3 years while intended postpartum contraceptive methods were short-acting reversible contraception (condom, pills and injection, 71.7%). This unmet need for contraception might be the major cause of repeated pregnancy in adolescents. However, most adolescent mothers in present study finally decided to use LARC for postpartum contraception. This changing of contraceptive preference and the decision to use LARC postpartum was the effect of immediate postpartum counseling. Adolescent mothers who received immediate postpartum contraceptive counseling showed greater LARC use than those who only received conventional postpartum counseling (87 of 118, 73.7% in immediate group and 49 of 115, 42.6% in conventional group). This finding was confirmed by multiple logistic There is clear evidence that contraceptive counseling is essential to promote contraceptive use, 22, 23 but the benefits depend on timing of counseling. Prenatal counseling theoretically lays the groundwork for postpartum contraceptive decisions, but many previous studies demonstrated that prenatal contraceptive counseling did not increase postpartum contraceptive use. [24] [25] [26] This may be due to the long time taken to reach the postpartum period, when most pregnant women are focused on preparing for childbirth and newborn care. Counseling during 4-6 weeks postpartum period is conventional practice in almost all hospitals. It is useful in encouraging proper contraceptive decisions, and for discussing any concerns about changing a woman's preference for contraception. Nevertheless, a prospective case-control study from Turkey found that an additional 6 weeks postpartum counseling did not increase postpartum use of modern contraception. 27 Therefore, contraceptive counseling in either the prenatal or postpartum period may not be fully beneficial to increase postpartum contraceptive use. There is evidence that multiple sessions of counseling are promising for prolonged pregnancy spacing. For instance, a study from New York found that the prevalence of postpartum contraceptive use, including the use of more effective methods, was highest when contraceptive counseling was provided during both prenatal and postpartum periods. 27 However, multiple sessions of counseling will take a lot of time to complete. Thus, health care providers should adapt according to their settings and resources. 28 Contraceptive counseling in the immediate postpartum period may be the proper time for promotion of contraceptive use, because it is the best period when mothers are curious to know and ready to initiate contraceptive methods for prevention of further pregnancy. However, there was only 1 previous report from Nepal that demonstrated more contraceptive use in women following health education immediately after birth. 1 In addition, findings from this study also confirmed the appropriateness of the immediate postpartum period for contraceptive counseling for increasing LARC use.
The results of this study indicate that health professionals should provide contraceptive counseling to adolescent mothers during the immediate postpartum period rather than the conventional 4-6 weeks postpartum period. This approach may be generalizable to post-abortion adolescents to prevent repeated pregnancy. Immediate post-abortion contraceptive counseling should lead to more LARC use than the usual 2-4 weeks post-abortion period. Additionally, postpartum adult mothers probably benefit from immediate postpartum contraceptive counseling for most proper contraceptive methods.
The strengths of this study included a prospective randomized controlled trial and low rate of loss to follow-up. Moreover, there was no financial barrier for LARC use because the Thai National Health Security Office supported all expenses for LARC. Therefore, all participants did not need to pay anything. However, the limitations of this study include factors that might affect contraceptive decisions, such as attitudes and beliefs about contraceptive use, male partner influence, socioeconomic status of family, accessibility to contraceptive services and reasons for choosing contraception that were not evaluated in this study. Further research would study continuation rate of LARC use between immediate postpartum counseling and conventional postpartum counseling mothers. Moreover, suggestions for future research should be extended to the study of LARC use in the general adolescent population to reduce adolescent pregnancy.
Conclusion
Immediate postpartum contraceptive counseling significantly increased LARC use in adolescent mothers. There were no predictive factors for LARC use in postpartum adolescents.
